Functional significance of Smad2 in regulating basal keratinocyte migration during wound healing.
Members of the transforming growth factor-beta (TGF-beta) superfamily are critical regulators for wound healing. Transduction of TGF-beta signaling depends on activation of Smad2 and Smad3 by heteromeric complexes of ligand-specific receptors. Mice lacking Smad3 show accelerated wound healing, whereas the biological significance of Smad2-mediated TGF-beta signaling in wound healing remains unknown. To understand the function of Smad2 in regulating wound healing, we investigated the effect of Smad2 overexpression on epithelialization of incision wounds. Cutaneous wounds made in K14-Smad2 mice showed delayed healing. This delay in wound healing resulted from a defect in basal keratinocyte migration in K14-Smad2 mice. Instead of basal keratinocytes, the suprabasal layer of keratinocytes migrated into the wound region. Furthermore, overexpression of Smad2 activated the Smad2/Smad4 complex in keratinocytes and inhibited keratin 16 (K16) expression. As K16 functions as a critical mediator for reorganization of keratin filaments following skin injury, we propose that altered K16 expression affects the migration of basal keratinocytes in the K14-Smad2 mice. Taken together, these findings demonstrate a crucial role of TGF-beta signaling mediator Smad2 in regulating keratinocyte migration and re-epithelialization during wound healing. The K14-Smad2 transgenic mice can serve as an animal model for the investigation of TGF-beta signaling mechanism in regulating wound healing.